Abstract-All experiments were performed on cats immobilized with gallamine. In the rostral part of spinal trigeminal nucleus (STN), single fiber action potential with a consistent and short latency was elicited by electrical stimulation of the locus coe ruleus (LC). When 2 mg of 6-hydroxydopamine (6-OHDA) dissolved in 5 % ascorbic acid solution was applied into the lateral ventricle, the STN field potential produced by LC stimulation was reduced in amplitude within 20 hr. The STN potential elicited by trigeminal nerve stimulation, however, was unaffected until 24 hr after 6-OH DA. The drug also blocked the inhibitory effect of LC conditioning stimulation on the STN potential elicited by trigeminal nerve stimulation, whereas it did not modify the inhibitory effect of conditioning stimulation of the sensory cortex on the STN po tential. Ascorbic acid solution, a solvent, affected neither the STN potential by LC stimulation, nor the inhibitory effect of LC neurons on the STN potential elicited by trigeminal nerve stimulation. These results strongly suggest the existence of nor adrenergic fiber from the LC to STN, through which inhibition of the STN neurons is produced.
Since findings of the existence of catecholamine-containing neurons in the central nervous system (1) (2) (3) (4) (5) (6) , the physiological role of these neurons has been studied by several investigators (7) (8) (9) (10) . A prolonged inhibition of cerebellar Purkinje cells by stimulation of the locus coeruleus (LC), composed of noradrenaline-containing cells, has been exten sively studied by Bloom and his colleagues (7, 11) . They have found that the axon from the LC cells synapses on the Purkinje cells. It has been reported in our previous papers that the LC produces an inhibition of transmission of relay neurons in the rostral part of the spinal trigerninal nucleus (STN) (3, 8) . The pharmacological findings that the in hibition by LC conditioning stimulation of STN neurons may be due to noradrenaline derived from the LC neurons, have been also demonstrated (10) . The possibility of di rect connection from the LC to STN was suggested when recording the monosynaptic potential in the STN elicited by LC stimulation. Further pharmacological study using 6-hydroxydopamine (6-OHDA) was, therefore, undertaken to confirm the existence of a noradrenergic fiber connection from the LC to STN. (Fig. I-A) .
When the microelectrode was introduced into the STN , a single spike was recorded in response to LC stimulation. The spike was found to be consistently produced only by LC stimulation with a short latency (less than I cosec) , but not by stimulation of the medial lemniscus and trigeminal nerve ( Fig. 1-B) . The height and latency of the spike elicited were observed in 24 hr (Fig. 3-B) .
Effects of 6-OHDA on inhibition by LC and SC conditionin, stimulation of STN field po tential elicited by tri,gentinal neri,c stimulation
The height of STN potential elicited by trigeminal nerve stimulation was measured from peak to peak as indicated by `h' in Fig. 4 -A. When conditioning stimuli were ap plied to the LC or SC preceding trigeminal nerve stimulation in non-treated animals, the height of STN potential was reduced up to 200 msec of C-T interval (Fig. 4-A and B) .
Subsequent application of 6-OHDA did not significantly alter the first and second negative STN potential elicited by trigeminal nerve stimulation in 24 hr. However, a significant reduction of the inhibition by LC conditioning stimulation on the STN potential was ob served 20 to 24 hr after 6-OHDA application (Fig. 4-A) . When the conditioning stimu lation was applied to the LC 30 msec prior to the test stimulus, the STN potentials were decreased to 72% and 92;/; before and 24 hr after 6-OHDA respectively, compared with STN potential without LC conditioning stimulation. In contrast, the inhibition by SC conditioning stimulation of the STN potential was not modified 24 hr after 6-OHDA ap plication (Fig. 4-B) . When 5 % ascorbic acid solution was applied into the ventricle, the inhibitory effect of LC and SC conditioning stimulation on the STN potential remained unaltered in 24 hr (Fig. 4-C and D) . DISCUSSION A single spike potential in the STN was elicited by high frequency stimulation of the LC with a consistent and short latency. This result indicates the existence of a fiber con nection from the LC to the STN.
It is well known that 6-OHDA produces a selective degeneration of catecholaminer gic fibers in the central as well as peripheral nervous system within 24 h (14-21). There fore, the findings that 6-OHDA reduced the height of STN potential evoked by LC stimu lation, but not by trigeminal nerve stimulation, indicate that the fiber from the LC to STN may be catecholaminergic. It can thus be assumed that the degeneration of catechol aminergic fiber produces a decrease in the resting membrane potential and/or the action potential, thereby reducing the STN potential elicited by LC stimulation. This possibility is supported by the finding of Haeusler (22) that 6-OHDA impaired antidromic discharges evoked by acetylcholine or KCI in the terminal of the cat cardiac adrenergic fiber. Furthermore, 6-OHDA selectively blocked the inhibition by LC conditioning stimu lation of the STN field potential produced by trigeminal nerve stimulation, concomitant with a reduction of the STN potential by LC stimulation. It is also known that 6-OHDA applied into the ventricle results in a selective depletion of catecholamine content in the central nervous system as early as 24 hr (23) (24) (25) (26) . In addition, the blockade of the inhi bitory effect of the LC neurons on the cerebellar Purkinje cells by 6-OHDA has been re ported by Hoffer et al. (7) . There are several reports that 6-OHDA reduces the content of dopamine as well as that of noradrenaline (16, 23, 25, 26) . The LC, however, is reportedly composed of cells containing noradrenaline not dopamine (4) . The present findings, therefore, indicate that the LC effect on the STN neurons may indeed be mediated by noradrenaline originating from the LC neurons, as already postulated (8, 10) .
